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7R FKHFN LI WKHPHQWLRQHG JRDOV DUH DFKLHYDEOH:9= VWDUWHG D SLORW SURMHFW WRJHWKHU ZLWK 'DQLVK+\GUDXOLF













7KHRQOLQHPRGHO VKDOO KHOS WRRYHUFRPH WKH DERYHPHQWLRQHGSUREOHPV DQG FKDOOHQJHV7RKHOS FRQGXFW WKH
FDOLEUDWLRQDQH[WHQGHGPHDVXUHPHQWFDPSDLJQZDVFDUULHGRXW LQDGYDQFH$ZHOO FDOLEUDWHGRQOLQHPRGHO WKHQ
VKDOOLWPDNHSRVVLEOHWRVHHLQVLGHWKHQHWZRUNLQUHDOWLPHWRJHWUHOLDEOHUHVXOWVDQGLQWKHHQGDODUPVLIVRPHWKLQJ
LVQRWJRLQJULJKWLQWKHQHWZRUN:9=ZDQWVWRFKHFNHYHQWVIURPWKHQHDUSDVWWRJHWDQLGHDZKDWKDSSHQHG,W
VKDOO DOVR EH SRVVLEOH WR KDYH D ORRN LQ WKH QHDU IXWXUHZLWK D VSHFLDO IRUHFDVWPRGXOH9DULDWLRQV RI WKH QRUPDO
EHKDYLRURIWKHQHWZRUNVKDOOEHUHFRUGHGDQGPHVVDJHGE\DQDODUP
=XULFKXVHFDVH
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DXWRPDWLFDOO\DQDO\]HGDQGSUHSDUHGIRUYLVXDOL]DWLRQ7KHVHOHFWHGVLPXODWLRQUHVXOWVFDQEHUHFHLYHGEDFNLQWKH
3/6 7KH K\GUDXOLF PRGHOV XSGDWHG IURP 3/6 DUH VWRUHG IRU IXUWKHU DQDO\VLV LQ WKH RIIOLQH K\GUDXOLF PRGHOLQJ



















VWHSV HYHU\  PLQXWHV 'XULQJ HDFK F\FOH WKH PRGHO SDUDPHWHUV DUH XSGDWHG ZLWK PHDVXUHG 3/6 GDWD DQG D
K\GUDXOLFDQGZDWHUTXDOLW\DQDO\VLVLVSHUIRUPHG
6XEVHTXHQWO\WKHRXWSXWGDWDIURPWKHPRGHODUHVDYHGLQWKH2XWSXWGDWDEDVHVLPXODWHVVDYLQJRIGDWDLQWKH
3/6 V\VWHP WR EH GLVSOD\HG RQ 3/6 VFUHHQ DV ³YLUWXDO VHQVRUV´ 7KH LQSXW DQG FDOFXODWHG YDOXHV DUH VWRUHG LQ
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&RPSDULVRQGDWDEDVHWRDOORZFRPSDULVRQLQWKH82:0RQLWRUDQDSSOLFDWLRQRQ$UF*,6DQGLQ06([FHO7KH










RIIHUV YDULRXVRSWLRQV IRU KDQGOLQJQRGHGHPDQGV HJ FDOFXODWLQJ WKHP IURPD ]RQHEDODQFHXVLQJSUHGLFWLRQRI
LQIORZRXWIORZ GDWD RU XVLQJ D SUHGHILQHG WLPH SDWWHUQ GHSHQGLQJ RQ WKH FDXVH RI WKH GHPDQG 7KH GHPDQG LV
FDOFXODWHGIURPSUHGLFWHGEHKDYLRURIV\VWHPRXWIORZLQIORZSULPDULO\XVLQJWKHKLVWRULFDOGDWDIURPWKHODVWZHHN




LQ 06 ([FHO 7KH PRGHOV DUH DXWRPDWLFDOO\ VWRUHG LQ D %DFNXS IROGHU DQG WKH VLPXODWLRQ FDQ EH SHUIRUPHG LQ
(3$1(7RUWKHPRGHOFDQEHLPSRUWHGLQWKH0,.(85%$1DSSOLFDWLRQIRUIXUWKHUDQDO\VLV
([WHQGHG$SSOLFDWLRQV:DWHUDJH

















7KH 82: 21/,1( 0DQDJHU LV D VSHFLDO FRPSRQHQW ZKLFK KHOSV WR FRQWURO WKH GDWD IORZ SURFHVVHV DQG
VWRUDJHVLQWKH82:V\VWHP,WLVXVHGWR










.HHS WKHPRGHOV XVHG LQ WKH RQOLQH XSGDWHG IURP WKH*,6 GDWD LV DQRWKHU KLJK SULRULW\ 7KHUHIRUH'+, DQG
:9= *,6 H[SHUWV GHYHORSHG D PHWKRGRORJ\ DQG WRROV WR DXWRPDWLFDOO\ FRPSDUH WKH PRGHO DQG *,6 GDWDEDVH
HYDOXDWH WKH GLIIHUHQFH DQG RQGHPDQG UXQ WKHPRGHO XSGDWH SURFHGXUH7KHPRGHO XSGDWH FRYHUV ERWK QHWZRUN
WRSRORJ\ DQG QHWZRUN GHPDQGV 'LIIHUHQFHV RI WKH *,6 *HRGDWDEDVH DQG LQGLYLGXDO PRGHOV DUH DXWRPDWLFDOO\
HYDOXDWHGDQGH[SRUWHGLQD³*,6([SRUWGLIIHUHQWLDO´JHRGDWDEDVH7KH&RPSDULVRQWRROSURGXFHVUHSRUWVZDUQLQJ
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2XWSXWV
3UHSDUDWLRQRIWKHDFWXDODQGDFFXUDWHPRGHOVIRUV\VWHPDQDO\VLV
7KH K\GUDXOLF PRGHOV SUHSDUHG E\ 82: IRUHFDVW DQG KLQGFDVW PRGXOHV FDQ EH GRZQORDGHG LQ WKH 0,.(
85%$1VRIWZDUHSDFNDJHV7KLVDOORZVWKHXVHUWRLQVSHFWWKHVWRUHGFRPSXWHGPRGHOLQJUHDWHUGHWDLOLQRUGHUWR
ORRNIRUZDWHUGLVWULEXWLRQQHWZRUNSUREOHPVFRQVHTXHQFHVRIZDWHUVXSSO\V\VWHPFRQWUROVXFKDVRSHUDWLRQRIWKH
ZDWHU VRXUFHV DQG SXPSLQJ VWDWLRQV RSWLPL]H WKH SXPSLQJ VWDWLRQV RSHUDWLRQ FRQWURO RI ILOOLQJ DQG HPSW\LQJ RI








7ZR OHYHOV RI WKHPRGHO FDOLEUDWLRQZHUH XVHG7KHRQOLQHPRGHO DOORZV FRPSDULQJ VLPXODWHG DQGPHDVXUHG
YDOXHV IRU VHYHUDO PHDVXUHPHQW SURILOHV 7KH UHVXOWV DUH YLVLEOH LQ JUDSKV DQG DQ\ GLVFUHSDQF\ LQGLFDWHV ZURQJ
PRGHOVHWXS7KH5HDOWLPHUHVXOWVZHUHXVHGIRUPRGHO³PDFURFDOLEUDWLRQ´DVVKRZQLQILJXUH)LJ7KHFXUUHQW
OHYHORIWKHPRGHOFDOLEUDWLRQLVFRQVWDQWO\FKHFNHGLQ82:0RQLWRUDSSOLFDWLRQ
$Q H[WHQVLYHPHDVXUHPHQW FDPSDLJQZDV GRQH LQ RUGHU WR UHFHLYH GHWDLOHGPRGHO FDOLEUDWLRQ7KH FDOLEUDWLRQ
GDWDFRPELQHG3/6PHDVXUHPHQWZLWKWHPSRUDOIORZDQGSUHVVXUHPHDVXUHPHQWSURILOHVDQGFDOLEUDWLRQSURILOHV
ZHUHILQDOO\XVHGIRUWKHFDOLEUDWLRQ7KHPRGHOIRUFDOLEUDWLRQZDVFUHDWHGE\WKHKLQGFDVWLQJ82:PRGH6HYHUDO
FDOLEUDWLRQPHDVXUHVZHUHDSSOLHGQDPHO\FKDQJHRI WKHSXPS4+FXUYHVDQGPLQRU ORVVFRHIILFLHQWV LQVHYHUDO
SLSHVHJPHQWV
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82: V\VWHP UXQV DXWRPDWLFDOO\ DQG SURGXFHV HYHU\  PLQXWHV D QHZ VHW RI UHVXOWV 7KH UHVXOWV DUH
DXWRPDWLFDOO\HYDOXDWHGGLVSOD\HG LQ82:0RQLWRUDQGELJGLVFUHSDQFLHVFDXVH WKH V\VWHPDODUPV LQ IRUPRIH









.HHSLQJ KLJK ZDWHU TXDOLW\ LV RQH RI KLJKHVW :9= SULRULW\ $FFXUDWH PRGHOV KHOS WR PRQLWRU SURFHVVHV

















LV QRZ SRVVLEOH WR JHW UHOLDEOH LQIRUPDWLRQ DERXW WKH V\VWHP EHKDYLRU LQ HYHU\ ORFDWLRQ LQFOXGLQJ ZDWHU TXDOLW\
SDUDPHWHUV(VSHFLDOO\LQGLFDWRUVOLNHZDWHUDJHKHOSDORWLQLGHQWLI\LQJSRWHQWLDOFULWLFDODUHDVIRUZDWHUTXDOLW\
$GGLWLRQDOPRGXOHV OLNH WKH*,6 XSGDWH DQG WKHPDLQWHQDQFH WRRO HQVXUH D SHUPDQHQW XSWRGDWHPRGHO EDVLV
ZKLFKLVHVVHQWLDOIRUDFFXUDWHUHVXOWV7KHUHVXOWYLVXDOL]DWLRQDQGDODUPPHVVDJLQJDOORZVIRUXVDJHRIWKHRQOLQH
PRGHOUHVXOWVLQHYHU\GD\RSHUDWLRQZLWKLQWKH:DWHU6XSSO\LQ=XULFK
7KHIXWXUHVWHSVZLOOLQFOXGHDGMXVWPHQWVRIPRGHOVGHPDQGVDQGYLVXDOL]DWLRQVGXHWRLQFUHDVLQJH[SHULHQFHLQ
WKHXVDJHRIWKHV\VWHPVHWWLQJXSRIDGGLWLRQDOVHQVRUORFDWLRQVIRUK\GUDXOLFDQGZDWHUTXDOLW\PRQLWRULQJDQGWKH
PRGHOH[WHQVLRQLQWRDQRQOLQHPRGHOFDVFDGHIRUDOOSUHVVXUH]RQHVLQWKHDUHDRIWKH&LW\RI=XULFK

